ABSTRACT
INTRODUCTION
Academics and practitioners have stressed the significance of managing knowledge in today's competitive environment (Desouza, 2003) . From the mid-1990s though 2004, KM has become one of the most dynamic research topics. Despite this increased attention and effort, several issues remain. Dissention exists by both academia and practitioners over the true definition of KM; there are also questions about the relevant constructs that comprise KM and where our collective research has taken us in our efforts to discover the underlying constructs. This paper examines current research in KM to determine which constructs are the most extensively researched and published in leading information systems (IS) journals.
Research in knowledge management has increased dramatically in recent years.
From 1990 to 1995, a search of the ABI/ Inform database using the key phrase knowledge management returned 43 articles. From 1995 to 2000, the number of articles increased to more than 700, and from 2000 to 2004, the number of articles increased yet again to more than 2,000. This research is published to varying degrees in a wide variety of disciplines, including management, hospitality, economics, health care and, of course, IS. If we examine the sample of published research in this study with consideration for the total number of articles published, we see that approximately 7% of this research is published in what are considered by many to be the leading IS journals. This is interesting in that some of those that are considered to be leading IS journals are crossdiscipline journals, such as Decision Sciences and Management Science; other journals, such as Harvard Business Review and the Communications of the Association for Computing Machinery, are widely considered to be practitioner journals. These four journals alone account for more than 40% of our sample. From this we can infer that not only is there research in KM that originates from outside the IS arena, but that KM research appeals to a variety of journals with differing readership.
We propose that understanding the future direction of research in KM requires that we first know what constructs in KM have received the most attention from researchers and where there currently are gaps in the published literature. Given the quantity of current literature, there is an adequate sample size to determine the coverage of our collective research efforts. Our research indicates that the majority of KM research articles published in the leading IS journals cover the topic of knowledge transfer; this finding holds true for both academic and practitioner journals.
The first step in this research was to identify a framework or frameworks that would allow us to place published articles into a small range of categories. This review identified several frameworks for classifying KM. Our goal was to find frameworks that contained well-defined constructs suitable for categorization; we found that the Alavi and Leidner (2001) framework, in conjunction with Davenport and Prusak (1998) framework, provided a sound basis for our categorization scheme. These two works are respectively the fourth-and second-most cited KM manuscripts (Jennex & Croasdell, 2005) . The second step of this study was to identify, classify and measure the quantity of research in each construct within the framework. By doing so, we will be able to provide a foundational understanding of published KM research, along with the constructs being addressed. This allows us to identify whether there is an imbalance of research in any particular area of KM within the constraints of our classification scheme.
FRAMEWORK CONSTRUCTION
A coherent review emerges only from a coherent conceptual structuring of the topic itself (Bem, 1995) . A number of frameworks are available for classifying KM research; one literature review identified 26 different frameworks from both practitioners and academics (RubensteinMontano, Liebowitz, Buchwalter, McCaw, Newman, Rebeck, The Knowledge Management Methodology Team, 2001) . Some frameworks address specific concepts within the overall discipline of KM. For example, Griffith, Sawyer and Neale (2003) developed a framework to better facilitate understanding of knowledge transfer among groups and teams. Holsapple and Joshi (2001) proposed a framework to better understand an organization's knowledge resource hierarchy. These frameworks are significant contributions to the literature in their focused area. However, because a goal of this study is to identify trends prevalent to the overall concept of KM, the authors determined that the Alavi and Leidner (2001) and Davenport and Prusak (1998) frameworks are most appropriately aligned with that goal. Both of these frameworks are parsimonious in their structure and relevant to academics and practitioners alike.
The Alavi and Leidner (2001) framework separates KM research into four constructs: creation, storage and retrieval, transfer, and application. Alavi and Leidner (2001) provide extensive definitions of the four areas of KM used in this study to categorize research articles into construct categories. In addition to the articles reviewed for this study, source articles described in the Alavi and Leidner (2001) framework were also reviewed for consistency of categorization. Some of those source articles are described below in relation to specific definitions of the constructs used by Alavi and Leidner.
The Alavi and Leidner (2001) framework is formed around four constructs in the organizational knowledge management process. They state that, "organizations as knowledge systems consist of four sets of data: (1) creation (also referred to as construction), (2) storage/retrieval, (3) transfer, and (4) application. The four constructs of this model are essential to effective organizational knowledge management" (p. 115). Davenport and Prusak's (1998) research suggests another set of constructs: knowledge generation, knowledge codification and coordination, knowledge transfer, and knowledge roles and skills. They provide extensive definitions and examples of the different constructs. Knowledge generation, knowledge codification and coordination, and knowledge transfer are the key processes of KM; these processes are critical for an organization's successful management of knowledge (Davenport & Prusak, 1998) . Knowledge roles and skills, along with technology, are enablers of KM (Davenport & Prusak, 1998) . Because we cannot reasonably separate the people or the technology from the overall process of KM, combined with the fact that of the 26 frameworks identified by Rubenstein-Montano et al. (2001) , none identified the supporting roles and skills necessary to make a KM initiative successful, the Davenport and Prusak framework was chosen as the second reference framework. Based on the definitions provided by the authors of both frameworks, we were able to develop a five-construct model for categorization (see Figure 1) .
In the following section, the constructs are defined. These definitions are used for the classification of the papers that are the subject of this research. The definitions were developed from the material in the two reference frameworks. When noted, the original citation was reviewed to ensure the authors of this research correctly grasped the intent of the frameworks' authors.
Knowledge Creation
A significant amount has been written about the importance of knowledge to management, but little research appears to address how knowledge is created or managed (Nonaka, 1994) . Alavi and Leidner's (2001) framework views organizational knowledge creation as involving a continual interplay between the tacit and explicit dimensions of knowledge (Nonaka, 1994) and a growing spiral flow as knowledge moves through individual, group and organizational levels. Nonaka (1994) stated that one dimension of the knowledge creation process can be drawn from the distinction between tacit and explicit knowledge. Explicit knowledge is knowledge that can be transmitted by formal, semantic means, while tacit knowledge has a personal quality that makes it difficult to formalize and communicate (Nonaka, 1994) .
Davenport and Prusak focus on the conscious and intentional generation of knowledge. They posed five modes of knowledge generation: acquisition, dedicated resources, fusion, adaptation and networking (Davenport & Prusak, 1998) . Knowledge can be acquired by an organization as well as developed from within it. Additionally, knowledge can be rented in the form of research grants and consulting contracts. Many organizations have dedicated staff to focus on knowledge generation in the form of research and development departments or other organizational think tanks. An organization that uses fusion for knowledge generation intentionally introduces conflict and complexity into the process to develop synergies. An organization's ability to adapt is critical to its long-term survival. The most important adaptive resources are employees who can easily acquire new knowledge and skills. Davenport and Prusak (1998) also refer to informal, self-organizing networks within organizations that may remain informal or eventually develop into a formal structure for knowledge generation.
Knowledge Storage and Retrieval
The process of storing, organizing and retrieving organizational knowledge is also referred to as organizational memory (Stein & Zwass, 1995; Walsh & Ungson, 1991) . Two supporting technologies of knowledge storage and retrieval are data mining and learning tools. Data mining and advancing computer storage technology can be effective tools for enhancing organizational memory. One learning tool that has gained popularity in recent years is groupware. Groupware enables organizations to create intra-organizational memory in the form of both structured and unstructured information and to share this information across time and space (Walsh & Ungson, 1991) . According to Stein and Zwass (1995) , organizational memory is the means by which knowledge from the past is brought to bear on present activities, thus resulting in higher or lower levels of organizational effectiveness, depending on application. They proposed an Organizational Memory Information System (OMIS) that is composed of two layers: the first layer contains integrative, adaptive, goal attainment and pattern maintenance subsystems, and the second layer controls the mnemonic functions of knowledge acquisition, retention, maintenance, search and retrieval.
The aim of codification is to put organizational knowledge into a form that makes it accessible to those who need it (Davenport & Prusak, 1998) . This knowledge is coded (although not necessarily computer coded) into a form that is organized, explicit, portable and easy to understand (Davenport & Prusak, 1998) . The importance of mapping knowledge to the codification process was also noted. The principal purpose and clearest benefit of a knowledge map is to show people in the organization where they need to go when they need expertise (Davenport & Prusak, 1998) .
Knowledge Transfer
The ability to transfer knowledge is key for an organization. Knowledge transfer occurs at many levels. Knowledge can be transferred between individuals, from individuals to explicit sources, from individuals to groups, between different groups, and between groups and the organization (Alavi & Leidner, 2001 ). Knowledge transfer between organizations is also gaining popularity. As organizations become more integrated, there is more transfer of knowledge between organizations through integrated supply chains and other cooperative systems. Knowledge flows within an organization are affected by five major elements: (a) the value of the source unit's knowledge stock, (b) motivational disposition of the source unit, (c) existence and richness of the transmission channels, (d) motivational disposition of the receiving unit, and (e) absorptive capacity of the target unit (Gupta & Govindarajan, 2000) . Alavi and Leidner (2001) note that of these five elements of knowledge transfer, the majority of research in knowledge transfer focused on the third element, existence and richness of the transmission channels. However, in a majority of articles reviewed for this research, the respective authors noted that the channel is only part of the process of knowledge transfer.
Knowledge is transferred in organizations whether the process is managed at all (Davenport & Prusak, 1998) . Davenport and Prusak extensively discuss knowledge transfer in both formal and informal intrapersonal exchange. Technology came into play as a threat to knowledge transfer by way of virtual offices and groupware (Davenport & Prusak, 1998) . Research in KM asserts that technology can both increase and decrease knowledge transfer through its effects on the interpersonal contact between workers.
Knowledge transfer is the first area where the two frameworks diverge. While Alavi and Leidner (2001) separate transfer and application, Davenport and Prusak (1998) combine the constructs through the following equation: Transfer = transmission + absorption (and use).
For the purposes of our classification, we use the separate constructs as proposed by Alavi and Leidner (2001) . This allows us a slightly more concise classification of the knowledge transfer concept.
Knowledge Application
The importance of knowledge application is that the source of competitive advantage lies in the application of the knowledge rather than in the knowledge itself (Grant, 1996) . There are four mechanisms for integrating specialized knowledge: (a) rules and directives, (b) sequencing, (c) routines, and (d) group problem solving and decision-making (Grant, 1996) . Technology can support knowledge application by embedding knowledge into organizational routines (Alavi & Leidner, 2001 ). Both the concepts pertinent to knowledge application and the relevant technology are important to ensure the most effective use of organizational knowledge.
Knowledge Roles and Skills
If KM is to thrive, organizations must create a set of roles and skills to do the work of capturing, distributing and using knowledge. Knowledge-oriented personnel, KM workers and chief knowledge officers all are important for successful organizational KM. Four levels of KM roles are: (a) line workers who must manage knowledge within their own jobs, (b) KM workers, (c) knowledge project managers, and (d) senior knowledge executives (Davenport & Prusak, 1998) .
METHODOLOGY Data Gathering
Major contributions in any domain are more likely to be represented in leading journals of that field (Webster & Watson, 2002) . KM research has been published in a wide variety of journals in many disciplines; however, our focus is specifically that increasing amounts of research in a specific topic that is accepted into leading IS journals is generally a signal of a topic's increasing maturity and acceptance within mainstream academia. To determine which journals are generally considered to be leaders, we used two recently published articles that ranked IS journals to determine the list of publications to search for the relevant literature. The first is a recent article by Peffers and Ya (2003) , and the second is an article by Mylonopoulos and Theoharakis (2001) . Using two ranking schemes allowed us to increase the probability that the journals chosen for this study research did, in fact, represent the leading IS journals.
The Peffers and Ya (2003) For our purposes, we chose the ranking scheme that used the average weighted perceived value rating of journals as outlets for information systems research. In this scheme, Peffers and Ya (2003) used only rankings for journals that were rated by at least 10% of their respondents. This avoided the problem of artificially inflating a journal's ranking by a small number of researchers (Peffers & Ya, 2003 The journals chosen to represent IS also cross other disciplines and represent practitioners. For instance, both Communications of the ACM and Harvard Business Review are considered practitioner-oriented. Decision Sciences and Management Science are leading journals in the production and operations management disciplines as well as IS. Journals outside the IS discipline are beyond the scope of the current investigation. Table 1 summarizes the journals chosen for this study from the list of journals in the articles mentioned in this section.
The current study examines a fouryear window. The ABI/Inform database was used to search the journals listed in Table  1 from January 1, 2000 through December 31, 2004. Each journal was searched using the advanced search option that allowed the authors to restrict the search dates and publication source. All of the journals listed in Table 1 were searched; however, there were no applicable articles that appeared in the International Journal of E-Commerce, and therefore this journal will not appear in the discussion to follow.
After applying date and publication constraints, the authors further restricted the search to the key phrase knowledge management. This key phrase was chosen because we were specifically searching for articles where the authors explicitly stated they were researching "knowledge management." We found that this term allowed us to find articles specific to individual constructs (for instance, knowledge transfer) as well as articles that may or may not represent constructs but are published under the general KM umbrella. We also found that many articles whose authors specifically used "knowledge management" as a key phrase were not in the (Zhang, 2000) . Had we chosen only to search on specific construct terms, these more general articles may have been missed. The process outlined above presented a sample of 132 articles. The identified articles were reviewed to determine which framework construct or constructs were represented in the research, and each was coded according to the number of constructs represented in the article, with a maximum sum of one. For example, an article describing research in knowledge creation was coded as a one. We expected, and found, that many articles represented more than one construct. When this was the case, the value was divided by the number of constructs addressed in the article. For example, if an article contained research in both knowledge creation and transfer, each construct was coded with .5, giving the total for the article a sum of 1. For a construct to receive credit from a specific article, the process had to have more than cursory coverage. Several articles briefly described one of the other functions without including it in the research or conceptual development. This coding process was conducted individually by our research team based on the collective understanding of the construct definitions and the example articles from our two frameworks. Cross-checking was conducted to identify inconsistencies in coding; although few were found, each was addressed and a consensus reached as to the correct coding scheme.
Results
The number of articles in the publications ranged from a high of 27 to a low of one. Knowledge transfer was the most frequently researched topic, with knowledge storage and retrieval the second most frequently researched topic. The constructs of creation, application and roles/ skills were represented about equally across the publications.
Decision Table 2 shows the complete distribution of the relevant articles published in the journals reviewed. The Number of Articles column contains the total number of articles published in the specific journal over the period in our study. The number in each of the other five columns reflects how many of the articles were coded into a specific knowledge management construct from each journal. Fractions may occur depending on the number of articles included that represent more than one construct.
Several articles described research in more than one of the construct areas. Twenty-seven articles were coded as re-search covering two constructs. One article was coded as research covering three constructs, and four articles were coded as containing research on four constructs. Nine articles that researched other areas of KM did not fit into any of the processes in the chosen frameworks; several of these articles proposed research agendas. Other articles identified in the search did not involve KM as the primary area of research, but were identified by the search engine, which often returns "information" as an alternative to knowledge.
Much of the research published in the top journals was based in the construct of knowledge transfer. Approximately 42% of all articles focused all or in part on knowledge transfer. Storage and retrieval was the second most-researched construct, with 21% of all the articles conducting research in this construct. Knowledge creation and knowledge application accounted for 13% and 14%, respectively, of the published articles. Knowledge roles and skills was the least-researched topic, accounting for 10% of the published articles. Previous research by Davenport et al. (1996) showed that there was a lack of research in knowledge generation. The results described in Table  2 show that researchers might have addressed Davenport's initial concerns. (generation) was researched at approximately the same frequency as application constructs, although still well behind either transfer or storage and retrieval. Table 3 shows the breakdown of the research by percentage of each of the constructs in KM. Two of the journals from which articles were chosen are well-known practitioner journals. Both of these journals were ranked by Mylonopoulos and Theoharakis (2001) as leading places to publish IS research. An interesting question is whether the practitioner journals have a different focus than the other journals in this study. If we examine the articles only from Harvard Business Review and Communications of the ACM, we can see another interesting trend. Although the sample size is very small, n=21, knowledge transfer is researched significantly more than the other constructs. Storage and retrieval is still the second most-frequently-published construct, but there is marked difference between it and transfer. Further, unlike the complete journal set, these practitioner journals emphasize rolls and skills over either creation or application. In fact, application received only minimal coverage in the practitioner journals. Table 4 shows a summary of the articles published in practitioner journals.
Separating the practitioner journals from the other journals shows another interesting result. When the practitioner jour- nals are removed from the sample, knowledge transfer is still the most heavily researched topic, but storage/retrieval and application increase. This, in conjunction with the decrease in the percentage of transfer articles, shows a narrowing of the gap between these constructs in academic journals. Table 5 summarizes these results. We also investigated the result of removing the special issues from the the numbers above. We removed a total of 22 articles: nine from the May 2001 issue of Decision Support Systems, and 13 from the April 2003 issue of Management Science. In doing so, we found that the percentage of storage and retrieval articles increased by approximately 3% and the percentage of application articles decreased by approximately 3%. The other constructs moved by less than 1%. This indicates that the constructs in the special issues were as broadly covered as those in the rest of the publications.
While trend data is of interest and shows, in general, that two of the constructs (transfer and storage/retrieval) are more frequently addressed in published work than the others, it is often insightful to apply statistics to determine whether the viewed differences also have statistical difference. Using the entire sample population, means differences were calculated to determine whether one or more constructs is significantly over or under represented.
We expected that research addressing the constructs used in our framework would be relatively evenly disbursed; that is, that each construct would be represented in about 20% of the sampled articles. With the exception of storage and retrieval, all constructs' expected values were significantly different than .2. The construct of transfer was significantly higher than the expected value, while the other constructs -creation, application, and roles and skills -were lower. When completing a means comparison between constructs, we found a significant difference between the coverage of knowledge transfer and all other constructs, at p=.000. Additionally, there was a significant difference between the roles and skills construct and the storage and retrieval construct, at p=.012. Finally, there was an arguably significant difference between creation and storage and retrieval, at p=.067. From the information above, it appears that only storage and retrieval is published at about the level we would expect. Transfer is published more than twice as often as the other constructs; the remaining constructs are under-published.
DISCUSSION
This research raised almost as many questions as it answered. Why is knowledge transfer the dominant construct within KM? Is knowledge transfer more interesting to researchers than the other constructs? Is it easier to operationalize and examine? One explanation may be that information technology supports the knowledge transfer construct; thus, many IS researchers choose to investigate the medium rather than the process of transfer. However, as noted earlier from both Alavi and Leidner (2001) and Davenport and Prusak (1998) , knowledge transfer is more than just the channel, medium or technology. In fact, it is estimated that much, if not most, knowledge transfer happens during informal communication (e.g., the "water cooler" theory) and is separate from technology. Further, most researchers suggest that tacit to explicit knowledge conversion is difficult, if not impossible, despite advances in research in communication technology. Channel and media richness is researched, as have been collaborative systems, but less research has been done in the realm of learning behaviors. Given the results of this study, it documents that IS researchers are looking at KM through a "technical" lens and, thus, that research is published in IS-oriented journals.
However, while answers to these types of questions may explain the trend in academic journals, we still don't know why practitioner journals focus so heavily on knowledge transfer. Is it because many organizations believe that KM is appropriate use of technology, rather than a new process? That is, when the technology field leveled, and other avenues of competitive advantage were sought, did use of technology as a KM tool rise to the surface? Is it that we, as IS researchers, are able to inform the practitioners with best practices for technology management more easily than best practices for people management?
Another question this study begets is whether the balance of the academic and practitioner literature would still lean toward knowledge transfer if other journals that publish KM articles but were not included in the scope of this research were included in the study. To answer that question, we examined articles in top management journals as ranked by Johnson and Podsakoff (1994) . The journals identified by this ranking were: Administrative Science Quarterly, Research in Organizational Behavior, Academy of Management Review, Academy of Management Journal, Journal of Applied Psychology, Strategic Management Journal, Organizational Behavior and Human Decision Processes, Industrial and Labor Relations Review, Harvard Business Review and American Sociological Review. Using the same constraints and key phrase search done for IS journals, we found approximately 20 articles in these 10 journals that referenced KM. The articles from Harvard Business Review were not included, as they were already classified in the original search; of the remaining articles, approximately 75% addressed the issue of knowledge transfer. The May 2003 issue of Organization Behavior and Human Decision Processes was almost exclusively composed of articles that addressed knowledge transfer in one form or another; however, if we remove this issue from the sample, knowledge transfer is the topic of almost half of the remaining articles. Apparently, knowledge transfer is the most commonly researched construct from a management viewpoint also, albeit in a less technical vein than within the IS community.
We believe that transfer, as well as storage and retrieval, remain topics of interest in the IS community because of their obvious tie with information technology. It is telling that academic journals publish articles on knowledge roles/skills least often, whereas practitioner journals published that construct as often as both creation and application. While both creation and application also have direct ties to information technology (e.g., data mining, discovery, expert systems), roles and skills are less directly associated. Nonetheless, IS are constructed to support people; skills necessary to succeed with new technology and roles designed to shepherd the process are necessary and should be included in research done by the IS community. Webster and Watson (2002) Second, other frameworks are available that would be appropriate for this methodology. Applying one of these frameworks may provide a differing view of the state of research in KM. A different framework may view the topic in a manner that sheds new light on the collective research efforts of the community. For example, Argote, McEvily and Reagans (2003) propose a matrix framework for organizing the literature in KM. Their framework proposes viewing KM outcomes of creation, retention and transfer vs. KM contexts of properties of units, properties of relationships between units and properties of knowledge. Given the two-dimensional nature of this framework, the results would be extremely useful for the discipline.
FUTURE RESEARCH
Researchers should try to expand the coverage of the constructs that are currently under-researched. As shown earlier, knowledge transfer has been the object of a disproportionate amount of effort relative to the other constructs. Given the current depth of theories and frameworks, there should be an adequate foundation to perform more research in the areas of creation, storage and retrieval, and application. If the conclusions of this research remain consistent after studying other KM publications, future research in KM should start to address the relative shortage of research in creation, application, and storage and retrieval. These areas have significantly less research than the construct of knowledge transfer. For the field to continue to grow, researchers must provide more even coverage to all the relevant constructs in KM.
An additional benefit of increased research of the other constructs within KM would be an increased precision in the respective definitions of the constructs. First, there is not universal acceptance that these constructs form KM. Next, as research coverage of the other constructs increases, there may likely be a natural selection of the most appropriate definitions. Finally, further research may influence researchers to determine the most appropriate framework to define KM and increase the precision of future research.
CONCLUSION
This study found that current research has investigated the construct of knowledge transfer more frequently than the other constructs in KM as developed from the Alavi and Leidner (2001) and Davenport and Prusak (1998) frameworks. This conclusion remains consistent whether examining academic research journals or practitioner-focused journals. While this is currently not a significant problem, it could be in the future. For KM to continue to grow as a respected topic within the IS research discipline, we must present well-rounded and parsimonious yet diverse research to the rest of the IS community. If one of the constructs within KM is researched extensively while the others are less developed, the topic as a whole will suffer from an imbalance. As a community of researchers, we know that KM is more than just knowledge transfer. For practitioners to deploy effective KM systems, the other constructs must be more fully developed. The Davenport and Prusak construct of knowledge roles and skills adds a critical area to the topic of KM. For KM to be truly effective, few could argue against the need for appropriate supporting skills. Researchers should more fully investigate the other constructs that form the foundation of KM.
This research raised a number of interesting questions about the research effort apparent in published work. A number of excellent articles are identified in this paper as well as many others that were not described in detail because of space constraints. Many of these articles proposed concepts that form an excellent foundation for further investigation. As a community of researchers, we know that KM is more than regeneration or integration of other, more mature topics such as expert systems or decision support systems. Additional research in the other core constructs while framed under the topic of KM will serve to enhance the understanding of the breadth of KM and ensure it remains a significant research topic in the future. 
